Natural polymorphism S119R of HIV-1 integrase enhances primary INSTI resistance.
Integrase strand transfer inhibitors (INSTIs), which block proviral DNA integration into the host chromosome, are clinically effective against HIV-1 isolates exhibiting resistance to other classes of antiretroviral agents. Although naturally occurring amino acid variation has been less frequently observed in the integrase region, the functional constraints of this variation on primary INSTI resistance-associated mutations are not fully understood. In the present study, we focused on the S119G/R/P/T (S119X) polymorphisms, which are frequently observed in HIV-1 sequences derived from clinical specimens (naïve, n=458, 26%). The frequency of the S119X polymorphism together with Q148H/R (n=8, 63%) or N155H (n=12, 83%) was relatively high compared with that of naïve group. Our in vitro assays revealed that S119G/P/T alone exerted no effect on the susceptibility to INSTIs, whereas S119R enhanced the level of INSTI resistance induced by well-known INSTI resistance-associated mutations (Y143C, Q148H or N155H). Notably, the S119R polymorphism contributed to a significant (5.9-fold) increase in dolutegravir resistance caused by G140S/Q148H. Analysis of two cases of virological failure during raltegravir-based therapy showed that the accumulation and the rapid evolution of primary INSTI resistance-associated mutations coincided with the S119R mutation. These data highlight the role of the S119X polymorphism in INSTI resistance, and this polymorphism might be linked to the potential treatment outcome with INSTI-based therapy.